We report on the synthesis of highly homogenous, oval shaped and ultra-small 
Introduction

24
Organometallic nanostructures (OMNS) hold promising applications in the multidisciplinary 25 field of nanoscience and nanotechnology. The core idea behind the functionality of OMNS is the 26 smart interaction of low molecular weight organic units with metals at nanoscale. These kind of 27 interactions make OMNS more efficient in activity mainly because of tailored physicochemical 28 properties [1] [2] [3] . For example, Ag OMNS of less than 40 nm size recently synthesized in our lab using
29
Hypericum perforatum extract showed extraordinary performance against multidrug resistant bacteria 
33
(MNS) for enhanced catalytic potential is another example of metal organic frame work (MOF) at 0D 34 [4] . Carboxylate linkage with zirconium have also shown good results as water adsorbent material 35 [5] . Similarly, 2D and 3D MOF have also shown significant advancement in the industrial and 36 biotechnological applications [6, 7] .
37
Synthetic reagents have been used to fabricate different types of MNS from bulk metal salts [8] .
38
Among these, iron (Fe) based MNS have gained prime importance mainly because of such 39 characteristics of Fe like its high reactivity, superparamagnetic behavior, room temperature 40 activation and a high surface area to charge ratio at the nanoscale [9, 10] . Fe, one of the trace elements 41 in human body has also gained more attention of nanotechnologists [11] . However, Fe-NS prepared 2 of 14 It is well recognized fact that the biocompatibility, size, shape and reactivity of MNS or OMNS
47
are dependent on the use of reducing and stabilizing agents applied during the process of synthesis
48
(nucleation, NS growth, NS uniform size etc.) at nanoscale [15] [16] [17] [18] 
88
the mixture was subjected to sonication in an ultrasonic bath (Sonorex, Bandelin TM ) for 15 minutes.
89
Then, the mixture was filtered through Whatman TM filter paper (2W, 90 mm). The filtrate was dried 90 using standard drying procedure under vacuum at 40 °C using rotavapor (Buchi TM ). The residue 91 obtained after drying was dissolved in 200 mL of ultrapure water (Mili-Q, Merck TM ).
92
Synthesis of OM-Fe2O3-NS
93
To synthesize OM-Fe2O3-NS, 0.1 M Fe2SO4 7H2O (Sigma-Aldrich TM ) was added to Erlenmeyer 94 flask containing 300 mL of the ultrapure water (Mili-Q, Merck TM ) and mixed using a hot plate 95 magnetic stirrer (IKA TM ) at 85 °C. After 15 minutes, 30 mL of H. perforatum extract was added to the 96 above mixture and the temperature of the reaction mixture was reduced to 65 °C. The reaction was 97 continued for 3 hours until the color of the reaction mixture changed from pale green to brown. Once 98 the color change was noticed, the reaction mixture was centrifuged at 10,000 rpm in Eppendorf TM - 
103
Examination of H. perforatum extract before and after the fabrication of OM-Fe2O3-NS using Ultra-
104
Performance Liquid Chromatography-Diode Array Detector (UPLC-DAD) coupled with Liquid
105
Chromatography Mass Spectrometry (LC-MS) 4 of 14
To understand the biomolecules participating in the synthesis, the composition of H. perforatum 107 extract before and after synthesis of OM-Fe2O3-NS was analyzed by UPLC in Acquity UPLC Platform
108
(Waters TM ) equipped with a BEH C18 column (150 x 2.1 mm, particle size 1.7 µm, Waters TM ) and 109 photodiode array detector. For analysis, vials containing 1.5 mL of sample were loaded in an 110 automated sample manager in UPLC. The temperature of the column was set at 40°C. The mobile 111 phases used for the chromatographic separation were water with 0.1% formic acid (Buffer A) and 112 acetonitrile (Buffer B). The following gradients was applied: 5% B to 1 min, 15% B to 2 min, 20% B to 113 9 min, 99 % B to 15 min, isocratic 99% B through 1 min, 5% B to 17min and re-equilibration for 3 min.
114
The flow rate was adjusted to 350 µL/min. Temperature of the sample manager was 8°C and volume 115 of injection was 2 µL. Ultraviolet and Visible (UV) absorbance was calibrated in the range of 220-600 116 nm wavelength. Afterward, chromatograms were composed at 270 nm wavelength and were 117 comparatively investigated.
118
Metabolites from H. perforatum extract were traced using LC-MS QExactive (Thermo) system 
131
In order to examine the MOF in OM-Fe2O3-NS, OM-Fe2O3-NS were subjected to thermal 132 examination by Thermo-gravimetric analysis (TGA) (TGA-8000, PerkinElmer™). The progressive 133 increase in temperature was adjusted between 10 °C -800 °C with the increase rate of 10 °C/minute.
134
Optical, crystallographic and chemical study of 
135
Optical properties of green synthesized OM-Fe2O3-NS were investigated using NanoDrop™ 136 UV-Vis Spectrophotometer (One/One C Microvolume, ThermoFisher™) under room temperature.
137
The UV scans were performed between 200 nm to 800 nm with automated path length correction.
138
Briefly, 1 mg/10 mL of dry samples of OM-Fe2O3-NS prepared as above were subjected to UV 139 scanning. After complete scan, data was processed and examined using OriginPro™ 8.5. Moreover,
140
bandgap energy of the OM-Fe2O3-NS were calculated using Tauc relation [28] .
141
Phase purity, crystallite parameters and MOF of the OM-Fe2O3-NS were tested using X-ray 
D=0.9λ/β cosθ-------------------------(1)
149
Where D is demonstrating average crystalline domain size perpendicular to the reflecting 150 planes, λ is the wavelength of X-ray (1.5406 Å), β is the angular full width at half maximum (FWHM) 151 in radians, and θ is the diffraction angle also called Bragg's angle.
152
Results and Discussion
155
in the fabrication of OM-Fe2O3-NS is depicted in Figure 2 . Figure 2a shows 
206
The potential role of hyperforin as the surface stabilizing agent for the synthesis of MNS or OMNS
207
has not been investigated so far. Moreover, we can say that the reactivity of hyperforin is metal 208 specific as we previously observed that in the case of Ag OMNS synthesis with the same plant extract,
209
its role was not significant compared to quercetin and its derivatives [1] . Understanding the reaction 210 chemistry of hyperforin and its derivatives is of prime importance in order to achieve synergistic 211 effect in the form of MOF to develop the next generation nano-therapeutics.
212
Morphological, elemental and thermal examination of OM-Fe2O3-NS
213
Hr-TEM findings of OM-Fe2O3-NS (Figure 3a ) depicts an oval shape orientation with the average 214 size of 38 nm. As we can see, the prepared OM-Fe2O3-NS are highly homogenous and well dispersed.
215
Geometry of OM-Fe2O3-NS reflects a high density from the core with greater aggregation of metal 
227
extract metabolites as surface stabilizing agents was further examined using TGA (Figure 3c ).
228
Decomposition of OM-Fe2O3-NS subjected to high temperature was observed in three phases. In the 229 first phase from the increase in temperature between 30 °C to 100 °C, the slight weight loss was 
238
Elemental analysis of the prepared OM-Fe2O3-NS is shown in Figure 3d which demonstrates that 
283
The diffraction observed at 27.36° specifically corresponds to the quercetin family which was 
